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VENTILATOR CIRCUIT AND METHOD FOR THE USE THEREOF 
FIELD OF THE INVENTION 

[0001] The present invention relates generally to a ventilator circuit, and in 
particular, to a ventilator circuit having inhalation and exhalation valves. 

5 BACKGROUND 

[0002] Patients have certain conditions that can be treated with medicaments 
dispensed in an aerosol and administered to the patient by inhalation. In one 
format, the aerosol and medicaments are contained in a container, and dispensed in 
metered, or measured, dosages with an inhalation device. For example, as shown 

10 in U.S. Patent No, 6,435,177, entitled AEROSOL MEDICATION DELIVERY 

APPARATUS AND SYSTEM, and assigned to Trudell Medical International, the 
same Assignee as the present application, a holding chamber can be used to 
facilitate the administration of the medication to a patient. Typically, when used 
in a ventilation circuit, the holding chamber is introduced into the ventilation 

1 5 circuit just prior to the administration of the medication and is then removed. 

SUMMARY 

[0003] In one aspect, a ventilator chamber, for use in a ventilator circuit that 
administers medication to a patient, includes a housing, a one-way inhalation 
valve and a one-way exhalation valve. The housing includes a chamber defining 

20 an interior space having an input opening and an output opening, an input port 

defining an input passageway communicating with the input opening and adapted 
to receive a flow of gases from a ventilator intake line, a pressurized metered dose 
inhaler receptacle in fluid flow communication with the interior space, an output 
port defining an output passageway and communicating with the output opening; 

25 arid an exhaust conduit communicating between the output passageway arid the 

input passageway of the output port and said input port respectively. The one-way 
inhalation valve is positioned to permit one-way flow from the input passageway 
of the input port to the interior space of the chamber housing. The one-way 
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exhaust valve is located in the exhaust conduit and is adapted to prevent a 
backHow of gas from the exhaust conduit into the output passageway. 
[0004] In one embodiment, the input port and the output port are oriented in a 
substantially non-parallel relationship. In one embodiment, the input port and the 
5 output port are oriented in a substantially perpendicular relationship. This 

relationship allows for better positioning of the apparatus relative to the ventilator 
and patient. 

[0005] In another aspect, a ventilator circuit for administering medication to a 
patient includes the chamber housing. The exhaust conduit opens directly into the 

1 0 input passageway at an exhaust opening formed in the input port. The one-way 
inhalation valve is positioned downstream from the exhaust opening. The one- 
way exhaust valve is located in the exhaust conduit and is adapted to prevent a 
backflow of gas from said exhaust conduit into said output passageway. 
[0006] In another aspect, ventilator circuit includes a chamber housing 

15 defining an interior space, a one-way inhalation valve operative to permit a flow of 
gases into an interior space of said chamber housing, an inhalation conduit 
communicating with an output end of a chamber and an exhaust conduit 
communicating with the inhalation conduit.. The exhaust conduit includes a 
viewing window, which permits the user or caregiver to monitor the patient's 

20 breathing cycle. A one-way exhaust valve is located in the exhaust conduit and is 
adapted to prevent a backflow of gas from the exhaust conduit into the inhalation 
conduit. At least a portion of the one-way exhaust valve is visible through the 
viewing window of the exhaust conduit. 

[0007] In another aspect, a medication delivery device includes a holding 
25 chamber having ah input end and an output end and a metered dose inhaler 
receptacle in communication with the input end of the holding chamber. The 
receptacle includes at least first and second wells shaped to receive respectively a 
valve stem of first and second metered dose inhalers. The first and second or 
orifices may have two different shapes respectively if two different medications 
30 are being used. 
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[0008] In yet another aspect, a method of assembling a ventilator chamber for 
use in a ventilator circuit includes providing a first chamber component defining at 
least a portion of a chamber, at least a portion of an input port and at least a 
portion of an exhaust conduit, providing a second chamber component defining at 
5 least a portion of the chamber, at least a portion of an output port and at least a 
portion of the exhaust conduit and providing a connector component defining at 
least a portion of the exhaust conduit. The method further includes disposing the 
connector component between the first and second chamber components and 
connecting the first and second chamber components. 

1 0 [0009] In yet another aspect, a method of administering a medication to a 
patient includes transmitting oxygen from a gas source through an inlet line, a 
holding chamber arid an inhalation conduit to the patient during an inhalation 
sequence of a breathing cycle. The method further includes introducing 
medication into the holding chamber, preventing a substantial transmission of an 

15 exhaust gas into the holding chamber during an exhalation sequence of the 

breathing cycle, and transmitting a substantial portion of the exhaust gas into an 
exhaust conduit during the exhalation sequence. The method further includes 
preventing a substantial transmission of the exhaust gas from the exhaust conduit 
into the inhalation conduit during subsequent inhalation sequences of subsequent 

20 breathing cycles, and transmitting the exhaust gas from the exhaust conduit 
directly into the inlet line. 

[0010] The various embodiments and aspects provide significant advantages 
over other ventilator circuits. In particular, the inhalation valve creates a back 
pressure, which prevents a substantial portion of an exhaust gas from entering the 
25 chamber. In addition, the exhaust valve also operates to prevent the exhaust gases 
from reentering the inhalation conduit from the exhalation conduit. In this way, 
the chamber can remain in the ventilator circuit even when not being used to 
administer a medication. 

[001 1 ] In addition, in one embodiment, the housing, with its integrated input 
30 port, output port and exhaust conduit, can be easily manufactured and installed in 
the ventilator circuit without the need for an additional exhaust tube or connector. 
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Likewise, the three-piece housing, with its three components, can be easily 
assembled. In addition, the orientation of the input and output ports are 
perpendicular to allow for the positioning of the ventilator circuit beside the 
patient and to connect the ventilator circuit to the endotracheal tube without the 
5 need for an elbow connector. 

[0012] The metered dose inhaler receptacle also provides advantages with its 
two wells. For example, the same chamber can be used with different medicament 
containers and formulations without having to remove the chamber from the 
circuit. 

10 [0013] The foregoing paragraphs have been provided by way of general 

introduction, and are not intended to limit the scope of the following claims. The 
presently preferred embodiments, together with further advantages, will be best 
understood by reference to the following detailed description taken in conjunction 
with the accompanying drawings. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIGURE 1 is a top view of one embodiment of a ventilator chamber. 
[0015] FIGURE 2 is a perspective view of the ventilator chamber shown in 
Figure 1. 

[0016] FIGURE 3 is an exploded view of the ventilator chamber shown in 
20 Figure 1. 

[0017] FIGURE 4 is a top, cross-sectional view of the ventilator chamber 
shown in Figure 1 during an inhalation sequence of a breathing cycle. 
[0018] FIGURE 5 is a top, cross-sectional view of the ventilator chamber 
shown in Figure 1 during an exhalation sequence of a breathing cycle. 
25 [0019] FIGURE 6 is a perspective view of a portion of a ventilator circuit. 
[0020] FIGURE 7 is a perspective view of a connector component. 
[0021] FIGURE 8 is a top view of an alternative embodiment of a ventilator 
chamber. 

[0022] FIGURE 9 is an exploded perspective view of the ventilator chamber 
30 shown in Figure 8. 
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[0023] FIGURE 10 is a top view of another alternative embodiment of a 
ventilator chamber. 

[0024] FIGURE 1 1 is a perspective view of the ventilator chamber shown in 
Figure 10. , , 

5 [0025] FIGURE 12 is an exploded view of the ventilator chamber shown in 
Figure 10. 

[0026] FIGURE 13 is a perspective view of another alternative embodiment of 
a ventilator chamber. 

[0027] FIGURE 1 4 is a cross-sectional view of the ventilator chamber shown 
10 in Figure 13. 

[0028] FIGURE 15 is an end view of the output component of the ventilator 
chamber shown in Figure 13. 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED 
EMBODIMENTS 

1 5 [0029] Referring to FIGS. 1 -6, a ventilator circuit 2 is shown as having a 

ventilator chamber 4 positioned in the inspiratory flow path from the ventilator 14 
to the patient. The ventilator chamber 4 includes a housing 16 having a holding 
chamber 12 defining an interior space 6, an input opening 8 and an output opening 
10. In one embodiment configured for an adult, the holding chamber 12, and in 

20 particular the interior space 6, preferably has a volume of between about 50 ml 
and 250 ml, more preferably between about 60 ml and 100 ml, and most 
preferably about 85 ml, although other volumes not specifically enumerated herein 
are suitable. In an alternative embodiment configured for an infant, child or 
younger patient, the volume of the interior space is between about 20 and 60 ml, 

25 and preferably about 35 ml. 

[0030] Preferably, the holding chamber 12 is made of a clear plastic, although 
it can be non-transparent in certain embodiments. Various aspects of the holding 
chamber are further disclosed and described in U.S. Patent No. 6,435,177, which 
is hereby incorporated herein by reference in its entirety. In one embodiment, the 

30 holding chamber is made from an anti-static material, as disclosed for example 
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and without limitation in U.S. Patent Application No. 10/821,260, filed April 8, 
2004, which is hereby incorporated herein by reference in its entirety. In one 
embodiment, the holding chamber is antistatic, meaning it has a surface resistivity 
of less than about 1 0E 1 2 ohm/sq., and preferably between about 1 0E 1 0 and about 
5 10E12 ohm/sq. Preferably the anti-static holding chamber is made of plastic. 

The holding chamber 12 has a one-way inhalation valve 18 positioned upstream of 
the interior space 6, and a one-way exhaust valve 20 positioned downstream of the 
interior space 6. As used herein, "upstream" and "downstream" refer to the 
direction of the flow of gases during the inhalation sequence of a breathing cycle. 

10 As used herein, the terms "exhaust" and "exhalation" are interchangeable. 

[0031] The ventilator circuit further includes a ventilator intake line 26, which 
forms part of an inhalation conduit that runs between the ventilator and the 
holding chamber. The intake line 26 carries oxygen from the ventilator 14 to a Y- 
connector 24, which is also connected to an exhaust line 22. The Y-connector 24 

15 also is connected to an input end 28 of an input port 30 of the ventilator housing. 
The input port defines an input passageway 32 in communication with the input 
opening 8 of the housing chamber. The terms "communicate," "communicates," 
"communication," and variations thereof, refer to the conveyance of a fluid, e.g., 
liquid or gas, between two components or locations, whether directly or indirectly, 

20 for example by way of another component. 

[0032] The housing further includes an output port 34 having an output 
passageway 36 in communication with the output opening 10 of the holding 
chamber 12. As shown in FIGS. 1-6, the input port 34 and output port 30, and the 
respective input and output passageways 28, 34, each defined by axes 38, 40 

25 respectively, are configured in a non-parallel relationship, and in one embodiment 
in a substantially perpendicular relationship. 

[0033J In various embodiments, the output port 34 of the ventilator chamber 
can be configured with a narrow orifice in the output passageway, as disclosed for 
example in U.S. Provisional Patent Application No. 10/979,743, filed November 
30 2, 2004 and entitled AEROSOL MEDICATION DELIVERY APPARATUS 

WITH NARROW ORIFICE, which is hereby incorporated by reference herein. In 
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one embodiment, the narrow orifice is formed integrally in the output port. In 
another embodiment, the narrow orifice is formed in an adapter secured to the 
ventilation chamber 4. The narrow orifice, when formed for example in an 
adapter, is positioned between the output port 34 and a user interface element (not 
5 shown) connected thereto. In one exemplary embodiment, the narrow orifice has a 
cross-sectional area of less than about 60 mm 2 . 

[0034] The output port 34 has an end portion 42 configured to mate with a 
patient or user interface element, configured for example as a mask, mouthpiece or 
endotracheal tube. The patient interface element completes the inhalation conduit. 

10 The patient interface element preferably includes an end portion configured to be 
disposed in or around the end portion 42 of the output port. Alternatively, the 
patient interface element can be integrally formed with the output port. 
[0035] The housing further includes an exhalation conduit 44 that extends 
between and is connected to the input and output ports 30, 34. The exhalation 

15 conduit defines a passageway 46 that communicates with the input and output 
: passageways 32, 36. In one embodiment, the exhaust conduit passageway 46 
opens directly into the input passageway through an exhaust opening. 
[0036] A pressurized metered dose inhaler (MDI) receptacle 50 is formed on a 
top of the housing 16. The receptacle 50 defines a socket or recess 52 shaped to 

20 receive the end portion of a medicament container 58 and a well 54 formed in the 
bottom of the recess. The well 54 is shaped to receive and fractionally engage a 
valve stem 60 extending from the end of the container. The well 54 communicates 
with an orifice 56, which opens into the interior space of the chamber. In one 
embodiment, the well 54 and orifice 56 are defined by a discharge nozzle 62, 

25 which is removably secured in the bottom of the receptacle. An arm or locator 

member extends from the nozzle to ensure the proper orientation of the nozzle and 
also to prevent the inhalation valve from dislodging and entering into the 
inhalation tube leading to the patient. Since the nozzle is removeable in one 
embodiment, different nozzles can be exchanged and used with the same 

30 ventilation chamber 4, even without having to remove the ventilation chamber 4 
from the ventilator circuit 2. It should be understood that the receptacle can be 
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configured to connect to and support medication containers or systems other than 
the disclosed MDI. 

[0037] Referring to the embodiment of FIGS. 8 and 9, the discharge nozzle 64 
has a plurality (meaning more than one) of wells 54, 66 and respective orifices 56, 
5 68. The recess 5 and nozzle have an obround shape, rounded at opposite ends to 
accommodate a container in each well. In one embodiment, the wells are spaced 
such that the containers can be mounted simultaneously in tandem, while in 
another embodiment they must be mounted sequentially. In the illustrated 
embodiment, the nozzle has a first and second well 54, 66. The wells 54, 66 

10 communicate with respective orifices 56, 68, which have different shapes. The 
different orifices accommodate different types of medication. In particular, the 
size of the orifice will influence the size of the aerosol particle. For certain 
medications targeted for the deep part of the lungs, a particle size of about 4.7 
microns is desirable. Other medications target the upper part of the lungs, and 

15 may therefore have a particle size desirably greater than 4.7 microns. In one 

embodiment, a first orifice is about 1 1 microns, suitable for example and without 
limitation for corticosteroid medication, and the second orifice is about 14 . 
microns, suitable for example and without limitation for bronchodilator 
medication. 

20 [0038] It should be understood that the wells can also have a different shape 

top accommodate different shapes of valve stems. It should be understood that the 
wells can have the same shape, with the orifices being configured differently for 
different formulations, that the orifices can have the same shape with the wells 
having a different shape, or with both the orifices and wells having a different 

25 shape. It should be understood that the phrase "different shape" means a different 
cross-sectional configuration, for example and without limitation circular or 
polygonal, or a different cross-sectional area, for example and without limitation 
circular orifices having different diameters. 

[0039] In the embodiments qf FIGS. 1-6, 8 and 9, the orifice(s) 56, 68 is 
30 positioned adjacent or proximate the input opening 8 and opens in a downstream 
direction 72 into the interior space 6 of the holding chamber. Alternatively, as 
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shown in FIGS. 1 0-12, the MDI receptacle is positioned adjacent or proximate the 
output opening 10, with the orifice opening or directed in the upstream direction 
74 into the interior space 6 of the chamber. 

[0040] As shown in FIGS. 1-1 1, the ventilator chamber preferably includes 
5 three components 76, 78, 80. A first component 76 forms and defines the input 
port 30, a portion 82 of the holding chamber (and interior space thereof) and a 
portion 86 of the exhalation conduit. A second component 78 forms and defines 
the output port 34, a portion 84 of the holding chamber (and interior space thereof) 
and a portion 88 of the exhalation conduit. As shown in the respective 
10 embodiments of FIGS. 1-7 and 9-1 1, the MDI receptacle 50 can be configured or 
formed on either the first or second component 76, 78. In another embodiment 
(not shown), both the first and second components have a MDI receptacle formed 
thereon. 

[0041] A third component 80, or connector component, defines in part the 

15 exhalation conduit 44. The connector component 80 extends between exhaust 
openings 90, 92 formed in the first and second components respectively. In one 
embodiment, the connector component 80 is preferably clear or see-through, and 
defines a viewing window in the exhalation conduit. The connector component is 
generally cylindrical in nature and has opposite ends 94, 96. Each end includes an 

20 annular or circumferential groove 98 formed around the periphery of the connector 
tube. An O-ring, or other seal member 100, is disposed in each groove 98 and 
mates with the interior surface of exhaust sockets 102, 104 formed in the first and 
second components. In this way, the seal members 100 prevent any gases from 
escaping from the exhaust conduit 44 to the ambient environment. 

25 [0042] Referring to FIGS. 4 and 7, the connector component 80 includes an 
internal wall 106 forming a valve seat. One or more openings 108 are formed in 
the wall to permit passage of gases through the wall. A one-way exhalation valve 
member 20, shown as a center post valve is secured to a downstream side of the 
wall 106, with the valve covering the openings 108 when in a normal, closed 

30 position. The valve member 20 is preferably colored, for example a bright color, 
such that it is easily visible through the viewing window 114 of the connector 
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component 80. The spherical shape of the viewing window 114 magnifies the 
appearance of the valve member 20. 

[0043] A wall or valve seat 110 is also formed in the input opening of the 
housing chamber between the housing chamber and the input port. Again, one or 
5 more openings 112 are formed in the wall 110 to permit the flow of gases from the 
input passageway into the interior space of the chamber. A one-way inhalation 
valve member, for example a center post valve member 18, is secured to the 
downstream side of the wall 110 and covers the openings 112 when in a normal, at 
closed position. In other embodiments, the inhalation and exhalation valves can 

10 be configured as a duckbill valve, or other known one-way valves. 

[0044] In operation, and referring to FIGS. 4 and 5, during the inhalation 
sequence of a breathing cycle, the ventilator 14 introduces or transmits oxygen 
from a gas source through the intake line 26, input passageway and one-way 
inhalation valve, defined in one embodiment by the valve member 18 and valve 

15 seat 110. A user, such as a doctor or nurse, actuates the medicament container 58 
by depressing the container towards the receptacle 50, which releases a metered 
dose of medicament into the interior space 6 of the holding chamber 12. The 
medicament travels with the oxygen through the output opening 1 0 of the holding 
chamber and through the inhalation conduit, formed at least in part by the output 

20 passageway 36 in the outlet port 34 and the patient interface element. 

[0045] During the exhalation sequence of the breathing cycle, exhaust gases 
are expelled from the lungs through the patient interface element back into the 
output port 34. Since the one-way inhalation valve, including in one embodiment 
the valve member 18 and valve seat 110 positioned upstream of the output port 34, 

25 prevents the flow of gases back into the input port 30, the one-way inhalation 
valve creates a back pressure in the holding chamber 12, thereby preventing a 
substantial amount of exhaust gases from entering the holding chamber 12. 
Instead, a substantial amount of the exhaust gases are transmitted through the 
exhaust conduit 44 past the one-way exhalation valve, formed in one embodiment 

30 by the valve member 20 and valve seat 106. As the gases pass the one-way 
exhalation valve, the user or care-giver monitors the viewing window 114 to 
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determine whether the valve member 20 is moving, thereby confirming that the 
system is working properly. The exhaust gases pass through the exhaust conduit 
44 through the exhaust opening 48 into the input passageway 32 formed by the 
input port. The gases then travel through the Y-connector 24 and into the exhaust 
5 line 22 to the ventilator. Upon the next inhalation sequence of the breathing cycle, 
the one-way exhalation valve 20, 110 prevents the exhaust gases in the exhaust 
conduit 44 positioned downstream from the one-way exhaust valve 20, 110 from 
reentering the inhalation conduit, including the output passageway 36. By 
introducing the exhaust gases into the input passageway 32, the humidity of the 

10 exhaust gases is deposited at the connection point 28 to a humidifier filter 

exchanger thereby humidifying the dry gas flow coming from the intake line 26 
and ventilator 14. In this way, the relatively short exhalation conduit 44, which is 
integrated into the ventilator chamber 4, shortens the distance the exhaust gases 
have to travel and thereby increase the level of humidity at the input side of the 

15 housing. 

[0046] A gas analyzer, shown for example in U.S. Patent No. 5,693,944, which 
is hereby incorporated herein by reference, can be connected to the exhaust line or 
Y-connector to monitor the amount of C02 gas or other gases are flowing through 
the conduit. A pressure line port 118 can also be connected to the Y-connector to 

20 monitor the gas pressure in the circuit to avoid any increase in pressure due to an 
obstruction in the system, for example and without limitation. 
[0047] Preferably, the ventilation chamber housing components 76, 78, 80 are 
made of a hard plastic, including for example and without limitation ABS, 
polypropylene, polyethylene, metal or PVC. Preferably, the valve members are 

25 made of a flexible material, including for example and without limitation 

polypropylene, polyethylene, silicone, thermoplastic elastomers, EPDM, and 
rubber. Various aspects of the ventilator circuit and components are disclosed and 
shown in U.S. Patent Application 10/774,751, filed February 9, 2004, the entire 
disclosure of which is hereby incorporated herein by reference. 

30 [0048] One of the first and/or second components 76, 78 has a peripheral 

flange 116 or step that mates with the other component as the third component 80 
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is sandwiched between the first and second components 76, 78. The first and 
second components can be bonded, or otherwise connected for example by 
welding, snap-fit, or other known devices. The receptacle is preferably integrally 
molded with one or the other (or both) of the first and second components 76, 78. 
5 [0049] Referring to FIGS. 13-15, a four-piece ventilator chamber 120 is 
shown. An input port component 122 is connected to an input end of a holding 
chamber component 124. In one embodiment, the holding chamber is formed 
from two pieces 126, 128, with the MDI receptacle positioned on one of the 
holding chamber components. The components 126, 128 are snap-fit together 
10 with a ckcumferential ring 152 that fits in a corresponding groove 154. A 

discharge nozzle 130 extends into an input passageway 32 and includes an orifice 
56 facing downstream. The input component 122 has an exhaust opening 
communicating with the input passageway. 

[0050] An output port 132 is connected to the output end 134 of the holding 
15 chamber. The output end includes a wall 138 having one or more openings 140 
formed therethrough. The wall defines a valve seat for a one-way inhalation 
valve. The valve member 18 is connected to the wall on the downstream side 
thereof. The output port 132 has a baffle formed therein to prevent the valve 
member 18 from becoming dislodged and making its way to the patient, and is 
20 shown in one embodiment as a three arms 136. The baffle includes an arm portion 
extending upstream to prevent the valve dislodgement. 

[0051] An exhaust conduit 142 communicates with the output passageway and 
has a wall 144 formed at a junction thereof. The wall has one or more openings 
146 formed therein to permit the passage of gases through the wall. The wall 
25 defines in part a valve seat. A one-way exhalation valve member 20 is connected 
to the valve seat downstream therefrom. A tubular exhaust line 148, separate from 
or integral with, one or both of the input and output ports 122, 132 connects the 
ports and completes the exhaust conduit. 

[0052] In operation, the ventilator chamber 120 operates in the same way as 
30 the embodiments shown in FIGS. 1-12. In particular, the one-way inhalation 
valve 138, 18 permits only one-way flow of gas and medicament to the patient, 
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while the one-way exhalation valve 144, 20 prevents exhaust gases from 
reentering the inhalation conduit downstream of the holding chamber 124. In the 
embodiment of FIGS. 13-15, however, the one-way inhalation valve 138, 18 is 
positioned downstream of the holding chamber 124, rather than upstream thereof. 
5 In addition, the exhaust conduit communicates directly with the input passageway 
and thereby provides passive humidification of the input gases entering the 
holding chamber. 

[0053] Although the present invention has been described with reference to 
preferred embodiments, those skilled in the art will recognize that changes may be 
1 0 made in form and detail without departing from the spirit and scope of the 
invention. As such, it is intended that the foregoing detailed description be 
regarded as illustrative rather than limiting and that it is the appended claims, 
including all equivalents thereof, which are intended to define the scope of the 
invention. 
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WHAT IS CLAIMED IS: 

1. A ventilator chamber for use in a ventilator circuit for admimstering 
medication to a patient, the ventilator chamber comprising: 
a housing comprising: 
5 a chamber de finin g an interior space having an input opening 

and an output opening; 

an input port defining an input passageway communicating 
with said input opening and adapted to receive a flow of gases from a ventilator 
intake line; 

1 o a metered dose inhaler receptacle in fluid flow 

communication with said interior space; 

an output port defining an output passageway and 
communicating with said output opening; and 

an exhaust conduit communicating between and directly with 
1 5 said output passageway of said output port and said input passageway of input 
port; 

a one-way inhalation valve positioned to permit one-way flow from 
said input passageway of said input port to said interior space of said chamber 
housing; and 

20 a one-way exhaust valve located in said exhaust conduit, said one- 

way exhaust valve adapted to prevent a backflow of gas from said exhaust conduit 
into said output passageway. 

2. The ventilator chamber of claim 1 wherein said input port and said 
25 output port are oriented in a substantially non-parallel relationship. 

3. The ventilator chamber of claim 2 wherein said input port and said 
output port are oriented in a substantially perpendicular relationship. 
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4. The ventilator chamber of claim 1 wherein at least a portion of said 
chamber, said input port and said exhaust conduit are integrally formed as a one- 
piece unit. 

5 5. The ventilator chamber of claim 1 wherein at least a portion of said 

chamber, said output port and said exhaust conduit are integrally formed as a one- 
piece unit. 

6. The ventilator chamber of claim 1 wherein at least a portion of said 
10 chamber, said input port, said output port and said exhaust conduit are integrally 

formed as a one-piece unit. 

7. The ventilator chamber of claim 1 wherein at least a portion of said 
chamber, said output port and at least a portion of said exhaust conduit are 

1 5 integrally formed as a first component, wherein at least a portion of said chamber, 
said input port, and at least a portion of said exhaust conduit are integrally formed 
as a second component separate from said first component, and wherein at least a 
portion of said exhaust conduit is formed as a third component separate from said 
first and second components, wherein said first and second components are 

20 connected to define said interior space of said chamber and with said third 
component connected between said first and second components. 

8. The ventilator chamber of claim 1 wherein said exhaust conduit 
comprises a viewing window, wherein at least a portion of said one-way 

25 exhalation valve is visible through said viewing window. 

9. The ventilator chamber of claim 1 wherein said metered dose 
inhaler receptacle opens into and communicates directly with said interior space. 
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10. The ventilator chamber of claim 9 wherein said metered dose 
inhaler receptacle is positioned adjacent said input opening and comprises an 
orifice oriented in a downstream direction. 

5 11. The ventilator chamber of claim 9 wherein said metered dose 

inhaler receptacle is positioned adjacent said output opening and comprises an 
orifice oriented in an upstream direction. 

12. The ventilator chamber of claim 1 wherein said metered dose 
10.. inhaler receptacle comprises at least a first and second well. 

13 . The ventilator chamber of claim 12 wherein said pressurized 
metered dose inhaler comprises at least a first and second discharge orifice 
communicating with said first and second wells respectively. 

15 

14. The ventilator chamber of claim 1 wherein at least a portion of said 
housing is made of an antistatic material. 

15. A ventilator circuit for administering medication to a patient, the 
20 ventilator circuit comprising: 

a chamber housing defining an interior space having an input 
opening and an output opening; 

an input port defining an input passageway communicating with 
said input opening and adapted to receive a flow of gases from a ventilator intake 
25- line; 

a pressurized metered dose inhaler receptacle in fluid flow . 
communication with said interior space; 

an output port defining an output passageway communicating with 
said output opening; and 
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an exhaust conduit communicating with said output passageway of 
said output port and opening directly into said input passageway at an exhaust 
opening formed in said input port; 

a one-way inhalation valve permitting one-way flow from said input 
passageway of said input port to said interior space of said chamber housing, said 
one-way inhalation valve positioned downstream from said exhaust opening; and 

a one-way exhaust valve located in said exhaust conduit, said one- 
way exhaust valve adapted to prevent a backflow of gas from said exhaust conduit 
into said output passageway. 

16. The ventilator chamber of claim 15 wherein said exhaust conduit 
comprises a viewing window, wherein at least a portion of said one-way 
exhalation valve is visible through said viewing window. 



15 17. A ventilator circuit for use in administering medication to a patient, 

the ventilator circuit comprising: 

a chamber housing defining an interior space and comprising an 
input opening and an output opening; 

a one-way inhalation valve operative to permit a flow of gases into 
20 said interior space of said chamber housing; 

an inhalation conduit communicating with said output end of said 
chamber, said inhalation conduit adapted to transmit medication to the patient; 

an exhaust conduit communicating with said inhalation conduit, said 
exhaust conduit comprising a viewing window; and 
25 a one-way exhaust valve located in said exhaust conduit, said one- 

way exhaust valve adapted to prevent a backflow of gas from said exhaust conduit 
into said inhalation conduit, wherein at least a portion of said one-way exhaust 
valve is visible through said viewing window of said exhaust conduit. 

30 1 8. A method of assembling a ventilator chamber for use in a ventilator 

circuit, the method comprising: 
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providing a first chamber component defining at least a portion of a 
chamber, at least a portion of an input port and at least a portion of an exhaust 
conduit; 

providing a second chamber component defining at least a portion 
5 of said chamber, at least a portion of an output port and at least a portion of said 
exhaust conduit; 

providing a connector component defining at least a portion of said 
exhaust conduit; 

disposing said connector component between said first and second 
10 chamber components; and 

connecting said first and second chamber components, 

19. The method of claim 18 wherein said disposing said connecting said 
first and second chamber components comprises connecting said first and second 

15 chamber components with at least one interfitting flange. 

20. The method of claim 18 wherein said connector component 
comprises a viewing window and a one-way valve disposed therein, wherein at 
least a portion of said one-way valve is visible through said viewing window. 

20 

21. A method of administering a medication to a patient comprising: 
transmitting oxygen from a gas source through an inlet line, a 

holding chamber and an inhalation conduit to the patient during an inhalation 
sequence of a breathing cycle; 
25 introducing said medication into said holding chamber; 

preventing a substantial transmission of an exhaust gas into said 
holding chamber during an exhalation sequence of said breathing cycle; 

transmitting a substantial portion of said exhaust gas into an exhaust 
conduit during said exhalation sequence; 
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preventing a substantial transmission of said exhaust gas from said 
exhaust conduit into said inhalation conduit during subsequent inhalation 
sequences of subsequent breathing cycles; and 

transmitting said exhaust gas from said exhaust conduit directly into 

5 said inlet line. 

22. A medication delivery device comprising: 

a holding chamber having an input end and an output end; 

a metered dose inhaler receptacle in communication with said input 
10 end of said holding chamber, said receptacle comprising at least first and second 
wells shaped to receive respectively a valve stem of first and second metered dose 
inhalers. 

23. The medication delivery device of claim 22 wherein said receptacle 
15 further comprises first and second outlet orifices communicating respectively with 

said first and second wells. 

24. The medication delivery device of claim 23 wherein said first and 
second outlet orifices have different shapes respectively. 
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